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A question appearing to consist of simple mathematics has had inexplicable staying power. Its integers vary occasionally, 
but the most common incarnation reads 


6+2(1+2) =? 


This problem’s staying power is the greatest indicator that something subtle is amiss with the situation other than a prevalence 
of weak arithmetic skills. When the problem pops up in social media, it’s characterized by unending debates which seem not 
to be prevailed by any decisive mathematical conclusion - both sides seem to be right. The reason for this, as this article will 
explore, is that both answers can be viewed as acceptable; the problem can be seen as flawed - not strictly a mathematical 
question, but actually a communication question. This explanation is supported by a formalization of the problem, a historical 
investigation into the origin on the problem, and a pragmatic survey of the current status of the problem. The resolution will 
not be one answer or the other; this problem will be solved by an explanation of its uniquely broken nature. 

Addressing the problem directly: neither 1 nor 9 are the strict correct answer. The question 6 + 2(1 +2) is not a 


well-defined mathematics question which would necessarily have a singular answer. The questions 


6+(2(1+2)), ie. es and (6+2)(1+2), de. ee 


are well-defined mathematics questions, with undebatable answers. The question so popularly shared on Facebook, 6+2 (1 + 2), 
is a communication question, equivalent to ” which of those well-defined interpretations of this expression is appropriate?” 
Such a question could potentially have an unequivocal correct answer - plenty of communication questions do. But it is clear 
that this particular communication question has been noted not to have a resolved answer as recently as the late 1920’s and 
also contemporarily by a myriad of internet sources over the last few years. 

Sections 1 through 3 grapple with the question formally and somewhat independently from its historical context. Sections 
4 to 6 cast it into the full context, with S5 including the most contemporary commentaries and information. Readers with 


more interest in practicality than excessive rigor may want to skip section 1 and also possibly 2. 


1 Formalizing the Question 


A mathematically rigorous explanation for the phenomenon is in order. We can define a language £ which models 
arithmetic in a minimal way. There is a rich history over the establishment of the consistency and completeness of finite 
arithmetic axiomatically; a common approach is known as the Peano Axioms, although the usual ZFC axioms are also suitable. 
The aim is not usually to articulate between interpretations of a given string; in such constructions arithmetic is defined in a 
way that is unambiguous but also unrecognizable from elementary arithmetic, often by repeated uses of the successor function 


S (x). So, as a baseline, assume we have a set of sentences © which have coded the Peano axioms for arithmetic, working for 


unambiguous strings; e.g. X = ”5 = 5”. In particular, suppose 


EE (6+2)x(1+2)=9 and E þ} 6+(2x(1+2)) =1, 


which is the target benchmark here - this formally articulates the fact that (6 + 2) x (1+ 2) = 9 and 6+ (2 x (1 + 2)) = 1 are 


unequivocal facts in all current interpretations of arithmetic. Furthermore, assume for the moment that both 


EK 6+2(1+2)=9 and YK 6+2(14+2)=1, 


expressing that the model does not have an interpretation for the 6 + 2(1 +2). At this juncture, there are various 


sentences o* which could be added to © so that NUf{o*} = ©* į} 6+2(1+2) = 9, and sentences of so that 


ot = YUfot} = 6+2(1+2) =1. It isa straightforward logical fact that choosing both yields £U {o*,o} an inconsistent 
model - this is the fundamental notion that a well-founded math problem has a singular answer. 

A few details must be justified before results can be reaped from this work. Primarily, that it is valid to assume there is a 
£ which proves the equality of the two unambiguous strings, but cannot prove a conclusion on the ambiguous one. Indeed this 
is a reasonable assumption; that it proves the two clear strings is standard of such a model of arithmetic, and that there are 
strings syntactically unacceptable is an unextraordinary possibility - plenty of commonly accepted strings are not initially 
acceptable directly from the axioms and definition of operations. All in all it is reasonable that the model thus far understands 
unambiguously expressed arithmetic but has not been programmed to make a decision on the relevant problem 6 + 2 (1 + 2). 
Additionally, it must be noted that ©* and £t are each consistent. Formally this is not a very strong assertion, and its validity 
will be demonstrated a few times throughout this paper - in essence, the fact that millions of individuals operate within each 
arithmetic frame, with neither side having some inconsistency to their arithmetic, illustrates that both models work. 


Now, the big question ” do the foundational laws of arithmetic imply one of the two interpretations of 6 + 2 (1 + 2)?” can 


formalized: does © E &* or ZE Ut? The answer is no. Given Con (E*) and Con (£t), and -Con (=* U5"), note that if 


ZE Y*, then Con (xt) if and only if Con (xt U {o* }), which is false, for a contradiction. Similarly, if © = £t, then Con (£*) 


if and only if Con (X* U {oT}), again a contradiction. 

Discussions like the preceding - dealing with the model-theoretic justification of addition and well-definition of arithmetic - 
have not, to my knowledge, ever been focused at the precise question at hand, as this is obviously not a matter of mathematical 
significance and thus arguably merits little attention. This construction was a very particular one, just one example of 
many language-theoretic constructions. Ken Kunen notes ”...at the present time, no formal language captures all of informal 
mathematical usage, so no matter what formal language you use, you will have to learn by experience how to translate 
ordinary mathematical terminology into the formal system... To understand mathematical writing, one must also know the 


standard conventions on precedence; e.g. x + yz means x + (y - z), not (x +y): z.” [1] 


Altogether this illustrates that syntax rules are not pure mathematical facts which follow from ZFC - they are conventions, 
not theorems - and in particular, that given the language frame for arithmetic, no route to a decision on 1 versus 9 is implied. 
From here, everything is a discussion of conventions, a matter of popular opinion rather than pure math. Before getting into 


the array of those opinions, it helps to explore some other ways similar issues can manifest, to see this is not an isolated issue. 


2 Further Inconsistencies 


One concern deriving from this entire debauchery would be the matter of other similar issues in modern convention, and if 
certain adjustments address all or some of them at once. Classes can easily be constructed of examples similar to the most 


common 6 + 2 (1 + 2); the diversity of possibilities is troubling. For example, a trio of simple variations yield 


6/2(1 +2) versus 6+2(14+2) versus 6+2(3) versus 6/2(3) 


versus 6/2*(1+2) versus 6+2*(1+2) versus 6+2x(3) versus 6/2 (3). 


As will be detailed later in section 8, these variations splay out some exact moments where interpretations diverge. It is fairly 
universal, across all interpretations of PEMDAS, that the bottom four expressions are all equal to 9, but many view some 
of the expressions in the top line as equal to 1, because of a prevailing sense of distribution. There are potentially some 
historical or practical reasons for this distinction; a standardization on the matter is about as far from a reality as that of the 
original issue. The psychology of these direct variations and how they affect the respondent could be checked by surveying 
different groups with different variations, or of course by directly surveying for opinions on the distinction, as a potential 
further investigation. 

Moving on from basic variants, there are more exotic issues of syntax which may or may not constitute a deeper fundamental 
concern. Chiefly, 


5/5/5/5 : or or or or 


conforter 
on forpor 
on [oojo 

cer] Gt 

solon on 


which respectively equal 1, = 1, 25, and 1 [there are fascinating hints of algebraic structure and combinatorics here! - I can 


briefly quantify that for x/x/x.../x, for k instances of ”x” and k — 1 of ”/”, the number of possible interpretations p (k) is 


given recursively for k > 3 by 


k—1 
p(k) = dP) p(k i) 


with the starting points p(1) = 1, p(2) = 1 and p(3) = 2, giving p(4) = 2p(1)p(3)+(p(2)) = 5, p(5) = 
2p (1) p (4) + 2p (2) p(3) = 14, p(6) = 2p (1) p (5) + 2p (2) p (4) + (p (3))? = 42, and so on...]. This expression, 5/5/5/5, like 


the main one, can arguably be viewed as determined; strict adherence to PEMDAS would typically lead to an answer of 


1 


35> Which is also the answer Wolfram and many calculators will provide. However, in many real-world scenarios, writing a 


compound fraction in this manner would be fairly likely to elicit the response of ” what exactly did you mean and why did you 
choose to write it so poorly?” - which I feel is certainly a reasonable answer to this question as well as the primary question of 
6+2(1+2). 

As a final consideration about technological input, it has been noted by others [5] that Wolfram and other calculators will 


ae 


treat the expression x/3x as %, 


rather than E, In practice, most math readers regard x/3x as 3 with little thought, and so, 
even with the observation of how technically 7/3 * x would indeed be z? by strict adherence to PEMDAS, there is an overall 
lesson that realistic communication is not always captured by Wolfram. Furthermore, based on the x/3x example, the input 
of y = sin3x into Wolfram would ostensibly graph a line with slope sin 3 - but of course Wolfram actually graphs the sinusoid 


sin (3x), illustrating that indeed even Wolfram takes some liberties with communication. These are not considerations of 


formal mathematics; they are communication decisions. 


3 Back To The Main Debate 


The previous sections assert that this question is a one of communication and convention, not of formal mathematics. 
Now, many people say something like: ”No matter how ugly and deceptive some expressions may be, I was taught to define 


well-formed expressions via [some model £* which addresses these issues], and no matter how split peoples’ answers are, it 


doesn’t change that my answer is 6+2 (1+2) = [5+ 4], and all of those other ugly strings like 5/5/5/5 are well formed 
too.” The fact of the matter is, a person can say this and be completely correct - many can and are. But moreover, such 
people exist for both solutions. Both of those sides are correct. 

This may seem impossible, but it is not. Both choices of convention are perfectly consistent systems, so each group, in 
their own system, is completely fine. From here, the closest to a decisive argument would be to claim that one side is the 
established convention, much more widely accepted and used than the other. The overall argument seems to land on that 
statement. If that statement were true, then this debate would be approximately over, and certainly not necessitating the 
present investigation. But I claim that it is not a settled, ubiquitous convention, as we continue to see millions of adherents to 
both choices of convention. Members of each side may find it hard to believe that there are so many on the other side, but 
indeed there is striking division here. 

Picking up from the last paragraph, if we could survey every mathematician, or math major, or et cetera, informing them 
of the matter up to now, and asking for them to make an informed commitment to either the ”1” camp or the ”9” camp, we 
would have conclusive data. Adequate consensus would suggest a singular answer, and a need to educate [disseminate word of 
the updated convention to] the rest. A split of answers anywhere close to 50/50, on the other hand, would be a bit troubling 
and suggest a few possible outcomes. We could debate further and agree on a convention that settles the matter, and then 


reteach nearly half of us. Or, my recommended outcome, we could disseminate the information of what is really at play here: 


it’s a broken problem that happens to read differently based on a subtlety of teaching conventions, language, and history. 
Therefore it needn’t have a singular answer, and certainly needn’t be surrounded by debates suggesting it needs one - stop 
arguing in circles and learn, everybody! 

To reinforce the previous point, a consensus opinion of mathematicians or math users seems appropriate as opposed to 
some appeal to an eventual authority. Though many problems in mathematics are eventually answered by an individual or 
team providing a decisive proof, this situation seems very unlikely to be so concluded, as it is not purely a mathematics 
problem; it is partially a communication problem. A proof in Language or Model theory asserting that both potential syntax 
models ©* and Xt are consistent models of ZFC, each extendible to working models of arithmetic, would formalize this and 
relegate the matter entirely to popular convention. Such a proof is sketched in the first section of this paper - a rigorous proof 
would potentially require an unnecessary degree of mathematical firepower. It is very hard to imagine that an issue would 
cause either very simply model to fail consistency, nor that either would fail to capture all of arithmetic, appropriately parsed 
of course. Moreover, the apparent consistency of the arithmetic that has been taught to students across the world, leading to 
both answers, supports that neither is fundamentally flawed; that they merely differ in convention. Thus this shall be taken 
as true, though the possibility of fallacy here is nonzero, upon which I welcome any decisive input. 


So this reduces to a sort of popularity contest. Do most of us feel strongly that it should be 1, or 9, or perhaps neither? 


4 Surveys and Interviews 


I distinctly remember discussing this question in 2010. I don’t know if I had heard the problem previously, but it came up 
in debate amongst classmates at the end of an Abstract Algebra class taught by Dr. [Blanked for manuscript], the chair of 
our department and author of her own textbook - a genius I respected. We caught her before she left and showed it to her. 
She laughed and said ”I thought you were going to show me a math question. That is not a math question.” Her point that 
this is a communication question, as opposed to a pure mathematics question, is one of the fundamental elements of this 
situation, and satisfies the PEMDAS paradox that an apparent arithmetic problem shouldn’t have two debatable answers. 

On the occasions that I have asked math professors or at least graduate researchers, more than half the time the response 
is the correct impression that the problem is not well-defined, and has two debatable answers. Some just laugh at me for 
spending any time on this, but agree with my remark that it’s a broken problem. It’s generally clear that the problem is 
almost deliberately designed to evade precision - the obvious revision necessary is to add a set of parentheses if one wants a 
singular answer. Many colleagues have made a point of saying that it’s an example that does not warrant articulating and 
that schoolteachers should really avoid this exact example, or, if anything, might choose to inform their students of the full 
inconsistent matter, given this investigation. Some have been fairly insistent on one answer or the other, but now with the 
historical perspective on this situation, this explanation that conventions seem to have been taught a little inconsistently over 


time tends to appease. A few current teachers with whom I spoke noted that they never would have asked such a poorly 


written question - that more parentheses or at least a * symbol would be used. The overall advice of the mathematical 
community appears to be: avoid this example in practicality as it’s flawed and really not worth debating; in terms of a formal 
answer, call it undefined, or at least be aware that both answers are alright since the convention isn’t standardized. 

Several American teachers with whom I’ve discussed this problem have had an initial, and sometimes enduring, favor of 
the answer ”9”, with fewer showing such allegiance to 1. On the other hand, I’ve discussed with at least 5 math teachers in 
other countries, including Germany, China, and India, who had strong conviction in favor of ”1”. Some regions, sometimes 
entire countries, appear unified in favor of one answer of the other. 

Data on the general public is abundant, as a major characteristic of the 6 + 2 (1 + 2) problem is its virality. In the last 10 
years the problem has certainly reached millions of people, most of whom do not usually occupy their attention with math 
riddles. Glancing over responses usually includes a healthy mix of straightforward answers of 1 and 9 with typically no wider 
than a 75 — 25 split, one way or the other. Moreover, there is usually a portion of laypeople, educators, and others who 
become further interested in the problem and, among other things, thoroughly articulate their steps and the logic of each one, 
which has over time provided convenient insight. 

Since my first year as a graduate student and TA 5 years ago, I have informally surveyed many of my classes about 
this exact problem. Asking only when opportunities presented themselves, I managed to ask about half of my [mostly 
undergraduate calc I, II, and III] students over that time, and my ongoing mental impression was that the responses were 
about 60 percent saying 9, about 35 percent saying 1 and about 5 percent saying something else - including the occasional 
completely wrong answers, and the occasional answers that I would call fully correct, articulating in some form that the 
problem is broken, or flawed, or acceptable both ways. This semester I have more formally asked each of my Calc I classes a 
few minutes before or after class - 101 of my 160 students - as well as a slice of students coming to our math center for help - 
an additional 39 students from precalc through calc. The results are 55 for 9, 81 for 1, 3 wrong, 1 completely right. I tried to 
put the problem on the board quickly and with no words or indications to suggest any way of reading it. I also discussed the 
steps they were taking with several of them; details three sections down. 

This is the most notable property of this problem. Millions of people have regarded it in the last ten years, but a consensus 
has grown no closer. The problem persists and evades simple explanations. Many thousands of respondents, on both sides, 
have concluded their arguments with ”I know what I was taught and I’m certain it implied my answer” - and the seemingly 
paradoxical fact is that they can all be right. This would be impossible for a proper math problem, but is very much possible 
for a subtle communication question. Hence the situation is not strictly a paradox - wherein the application of apparent 
scientific knowledge to hypothetical reality seems to yield an impossibility - because the expectation that a mathematical 


question needs a singular answer is circumvented by this being a communication question with a debatable answer. 


5 Details from History 


Delving into math history on this matter tells the story of how we got here fairly straightforwardly. Back in the 18°” 
century and earlier, notation was resolving into something recognizable to today. ’Order of Operations’ as we know them 
today were still far from standardized just 200 years ago. In particular, the various options for division, from the current 
standard A/B and the recognizable obelus A + B, to unrecognizable uses such as A)B, were still competing for popularity as 
the 19” century came to an end [2, 4]. Then, at the start of the 20°” century, some modern standardizations began, and 
something very interesting happened - or didn’t happen - for many more decades. 

The chronological landmark is set by Florian Cajori in 1929 [2]. At that time, division was down to two symbols, + and /, 
and, with regards to order of operations, there was awareness of a particular distinction that has been addressed since: ” For 
instance, if in 24 + 4 x 2 the signs are used in the order from left to right, the answer is 12; if the sign x is used first, the 
answer is 3.” That is, the exact matter which today is standardized in the understanding that multiplication and division are 
equal priority - and likewise for addition/subtraction - was being nailed down in the 1920’s. This is more or less ubiquitous 
today and almost all schools teach their students 24+4x2 = 6x2 = 12, so this is not the cause of the root issue, although 
it is noteworthy that this is the most common misconception; laypeople assuming others are unaware of this simple convention 
comprise many current debates on this question online. 

So, in 1929, the expression 6 + 2 (1 + 2) was readable as indicating 1 or 9, with the distinction based on something of 
preference, or school of thought. The well-informed statement of the time would have been something like either 1 or 9 
is acceptable depending on how you were taught, or how you have committed to standardize.” and thus the same state as 
remains today: you can say it’s 1 and be correct, and you can say it’s 9 and be correct, but if you say either of those is 
incorrect then you are incorrect. In the years following, it would become standard that 6 + 2 x 3 = 9 [insofar as we’d even 
accept use of the obelus], but the juncture here is that 6+ 2 x 3 and 6+2 (1 + 2) are significantly different. The three arguably 
aesthetic differences between those expressions (use of parentheses, 1 + 2 versus 3, and explicit writing of the x symbol) 
constitute almost all of the ambiguity currently seen in the modern example, and the distinction of these subtle differences 
was never formalized. The closest Cajori comes to addressing the unique matter of our current question is around the quote 
from last paragraph - with advice given to use parentheses to avoid ambiguity. This advice would be well heeded today. The 
perfect storm of ambiguity, our 6 + 2 (1 + 2), was not exactly noted by Cajori, or by any other mathematical publication - 
formal or informal - that I could find, up until the time of Facebook. 

So from 1929 there is a gap of about 75 years, and then social media comes along and redefines everything about 
communication. The ability for a single example to be shareable becomes possible, and the problem as we know it takes 
off and, since it naturally causes lively debate, it lives a life of cyclic popularity, up to the present day. Moreover, in this 
time, several authors and mathematicians direct their attention to this exact problem, at long last, and make a variety of 


statements. Amongst these are the millions of not-fully-informed comments in the relevant YouTube videos [6] and Facebook 


threads by laypeople explaining how they were taught [not incorrectly] and sometimes going so far as to say their way is the 
only way (that’s the moment they’re incorrect). Dozens of videos exist articulating through some steps to get 1 or 9, with 
some boasting views in the 3 — 5 million range, suggesting the problem has reached tens of millions. Unfortunately, at this 
time, none of the popular YouTube videos explain the flexible nature of the situation; all erroneously claim there is a singular 
answer, which is troubling given YouTube is a common go-to for information for many [very, very regrettably]. Fortunately, 
text searches reveal more insightful results, including lively and ongoing debates on the matter; one input that stands out is 
by Harvard mathematician Oliver Knill. 

Knill’s blog [5] on the matter begins with some particular examples that illustrate similar pathological issues. Particularly, 
he notes the expression 2x/3y — 1, when x = 9 and y = 2, which according to Wolfram is 11. The answer 11 is actually 
obtained by viewing 2x/3y as 2 x x/3 x y, and thus treating 


2 
2¢/3y = TV as opposed to 2x/3y = —; 


however, nearly every one of Knill’s students responded, in a quick survey, with 2, indeed reading 2x/3y as A Plenty can be 
said on this example; among them that clearly Wolfram and Google are not to be trusted for communication questions like 
these. Knill also notes x/3x, another fascinating example, in which the obviously most common answer will be L, despite that 
Wolfram and others would say z, his comment is that 3 and a are acceptable since the question is ambiguous, and that 
the question should be posed as (x/3) x or x/ (3x) if we’re to expect a singular answer. Finally, in August 2017, the exact 
problem 6 + 2 (1 + 2) is brought to his attention, to which he responds ”...[as noted] by others in the literature list, there is no 
right answer. It depends on which rule is applied. Both 1 and 9 are correct. I always see the obelus as a synonym for / but it 
can be even more confusing and so, yes, should be avoided.” This stands as the most comprehensive answer to the question to 


date; I agree completely and aim to disseminate his words by typing them here. 


6 75 Years Missing 


The period from 1930 to 2005 is the most difficult to characterize, and would best be done with a series of interviews 
of teachers and students over that period which ideally could still be done for further research, but for now informally is 
represented in the millions of comments left online. In terms of teaching standards, it’s quite clear that the convention for 
PEMDAS, that M and D are the same level, as well as A and S, was taught more and more regularly over time, such that 
almost all [who payed attention in school] are aware of it today. But this exact example, which causes doubt because of a 
small array of reasons, does not appear particularly addressed in any literature during that time (or before it, as already 
noted). With some investigation, it would not be surprising if some particular teachers gave tests with this exact type of 


question, some time in those years - by sheer probability it’s quite likely. Instances of this may have led to some individuals 


growing up confident of a singular response to the matter. What is fascinating is that some of those teachers could have 
taught their students to get 9, and others 1, and neither were inconsistent or invalid methods. At worst, it could be argued 
that one of those groups of teachers was teaching outside convention, but, as currently illustrated, a convention on this exact 
problem is elusive to another level. 

The bottom line is that no formal paper or textbook that I could find illustrates this exact example [7, 8, 9]. As there are 
multitudes of such elementary textbooks, it’s entirely possible such ones exist - and again it’s possible some yield 9 and others 
1. Hopefully, if this paper reaches masses, some such texts may be dredged up. 

In terms of widespread attention, it appears that none amassed until social media invented shareability. This is the most 
subjective part of the narrative, but it’s reasonable because, again, the problem is not of a serious mathematical nature, 
warranting no formal attention. It’s very reasonable to imagine this exact example may have sparked debates among math 
students or teachers any time from 1940 to 2000, but that the set of people joining such debates would have been no larger 
than a few dozen or perhaps hundred people before fizzling out. 

A glimpse into a debate on this problem from 1960 or 1985 might be very insightful - but lacking that, at least there 
is abundant data of the last 10 years. Between the myriad statements online, and discussions with my students, one of my 
main goals of course was to trace how the problem solves differently to different people. It appears the perturbations in how 


PEMDAS was taught appear to have led to exactly how some modern students regard the problem differently. 


7 How Are We Seeing This Differently? 


Sometimes words are so popularly mispronounced or misspelled that those errors become the norm and they end up in 
the dictionary. Is that happening here - is the present discussion reopening a closed matter only because of a large body of 
uncertainty? It appears not. Historically, because this question certainly did not have an answer far back enough in time - as 
recently as 1929, as noted before. It appears a consensus answer was never reached, and that the two possible ways to reach a 
solution have both been taught throughout schools with relative degrees of ubiquity. This is confirmed by asking people today 
what they were taught. 

For people answering the question today, there are two major paths that are often cited as routes to the two answers. For 
both sides, the agreed points are the 6 words in PEMDAS, and the barebones rules for how arithmetic works. The exact 
point at which groups frequently disagree can be traced to the P in PEMDAS: does it mean ” do everything involving the 
parentheses” or ” do everything strictly inside the parentheses”? Many people were taught the former: distribution through 


parenthesis is a valid first step, perhaps necessarily first, and so the work goes 


6+2(1+2) = 6+(2+4) = 6+6 = 1. 
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Many others were taught the latter, and strictly work it 
6+2(1+2) = 6+2(3) = 6+2*3 = 3x3 = 9. 


Clearly this distinction is quite semantic, and to think that the prevalence of this issue has risen from the language of a 
certain procedure being not perfectly standardized is troubling and unsatisfactory to many - though it does conform with 
observations that the problem persists internationally and only seems exacerbated by translation issues. 

The answer of 9 is the one given by Wolfram and most (but not all!) calculators, so respondents on that side usually have 
an easier time supporting their opinion. From the 1 camp, distribution as above is the most common explanation, and from 
earlier, the more common answer of 3 to x/3x follows the same logic. It’s noteworthy that a variety of less common pathologies 
arise, such as the notion that so-called implied multiplication by juxtaposition takes a higher priority, so that 6+ 2(1+2)=1 
while 6 + 2 x (1+ 2) = 9. Without re-developing the language theory tools from before, it appears these conventions are also 
still consistent, and so those people were taught something rather unconventional, but still not untrue (rumors that this was 
official MAA convention appear to be unfounded). It’s additionally noteworthy that a variety of other answers are noted on 
both sides, sometimes appealing to engineering or physics notation, or other conventions, so that altogether, it really does not 
appear everyone is falling into two discrete paths, one for each side; there is a tree of responses with a dozen or so branches on 
each. Several of these branches are decisively motivated by the statement that the person was specifically taught it by a 


schoolteacher, all illustrating how PEMDAS’ nuanced applications to certain examples were never quite formalized. 


8 Conclusion 


The debate will not end with 1 or 9. The full answer is that the problem is one of the simplest examples of an expression 
not quite standardized in the common PEMDAS rules. Formally, nothing forces one answer or the other, so it is just a matter 
of convention - one that is less than a century old. Having attracted modern attention on an unprecedented scale, the problem 
is one of the most well-known specific examples in pop mathematics. Many have viewed it is an illustration of basic PEMDAS 
rules, but it turns out to be an illustration of exactly where many interpretations diverge. 

Let it be known that neither 1 nor 9 is the strict correct answer to 6 + 2(1 +2). That the problem is broken and 
illustrates two possible ways of resolving poor syntax. The reasons for disagreement are historical; hopefully this contemporary 
commentary can resolve all of that with the unifying understanding that the problem is a communication question, not a 


formal mathematics question, and thus has two (or zero) acceptable numerical answers. 
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